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Abstract. We have obtained spectra of 16 PNe in the disk of M31 and determined the abun- 
dances of He, N, O, Ne, S and Ar. Here we present the median abundances and compare them 
with previous M31 PN disk measurements and with PNe in the Milky Way. We also derive the 
radial oxygen gradient in M31, which is shallower than that in the Milky Way, even accounting 
for M31's larger disk scale length. 
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^ ' 1. Introduction 

] Planetary nebulae are useful probes of interstellar medium (ISM) composition, pro- 
viding information about low- to intermediate-mass stellar nucleosynthesis, at the same 
time archiving progenitor abundances of heavier elements. The a-element abundances of 
• the ensemble of H II regions in a galaxy convey a snapshot of current ISM composition 
^T) I and radial gradients, while the a-element abundances derived for PNe reflect those in 
. the ISM at the time that the progenitor star formed. In an effort to study M31's disk we 
■ have observed the 16 [O III] -brightest PNe from Merrett et al. (2006) located between 
15 and 50 arcminutes from the major axis and known not to be associated with any of 
0^ ' its satellites or star streams. 
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2. Observations and Data Analysis 

Data were obtained at APO using the 3.5-m and DIS; 14 of the 16 PNe were also 
observed at Gemini-North with GMOS. We were able to measure A4363 in all 16 PNe; 
[N II] A5755 was detected in 13 objects. Our data calibration and analysis methods were 
identical to those we used for the abundance studies of Galactic PNe reported in Henry, 
Kwitter & Bahck (2004) and in Henry et al. (2010). 



3. Results 

Table 1 shows median values for disk PNe in the Milky Way and M31 along with 
comparison values for the Sun and Orion. M31's disk oxygen and helium abundances are 
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Table 1. Abundance Comparisons 



Objects 


12+log(He/H) 


12+log(0/H) 


log(N/0) 


log(Ne/0) 


log(Ar/0) 


log(S/0) 


Ref. 


MW disk 


11.09 


8.61 


-0.30 


-0.62 


-2.22 


-1.92 


1 


This work 


11.03 


8.65 


-0.56 


-0.66 


-2.42 


-2.12 




M31 disk 


11.02 


8.55 


-0.70 


-0.69 


-2.37 


-1.70 
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Orion 


10.99 


8.73 


-1.00 


-0.68 


-2.11 


-1.51 


3 


Sun 


10.93 


8.69 


-0.86 


-0.76 


-2.29 


-1.57 
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References: 1: Henry ct al. (2010) and references therein; 2: Jacoby & Ciardullo (1999), intensities rerun 
tlirougli our 5-level-atom program, ELSA; 3: Esteban et al. (2004); 4: Asplund et al. (2009) 



similar to those in the Milky Way disk and to previous M31 determinations. A fuller 
discussion of these abundances can be found in Kwitter et al. (2011). 

The deprojected galactocentric distances of these 16 PNe range from 18-43 kpc, yield- 
ing a substantial baseline for a gradient investigation. Fig. 1 shows the oxygen abundances 
as a function of R25. Also plotted are several Population I tracers in M31, plus the PNe 
from the study of the Milky Way gradient by Henry et al. (2010). It is clear that M31's 
gradient is shallower than the Milky Way's; see Kwitter et al. (2011) for details. 
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Figure 1. The observed O/H gradient in M31; also shown is a representative O/H error bar. 



